The first global overview of basic water and sanitation indicators in refugee camps is presented (using data from [2003][2004][2005][2006]) and compared with selected health and nutrition indicators. This demonstrates that average levels of water and sanitation provision are acceptable at camp level but many refugee operations are suffering from gaps that cross-cut these sectors; e.g. typically poor sanitation provision is corresponding with low per capita availability of water. These findings were confirmed at household level with two household surveys undertaken in African refugee camps; households reporting a case of diarrhoea within the previous 24 hours collect on average 26% less water than those not reporting any cases. In addition, typically higher levels of morbidity of one infectious agent are also reflected across other infectious agents; this is reinforced by comparing the relationship between morbidity and nutrition status from selected camps. The importance that hygiene, environmental conditions and local settings have on health (both of refugees and also local communities) is underlined.
INTRODUCTION
Both the planning and undertaking of comprehensive research on water, sanitation and hygiene promotion issues among refugee populations has remained a challenge.
Reasons include security restrictions, complex operational conditions, scarce resources, understaffing or high staff turn-over, the difficulty of undertaking thorough measurements during emergency situations and the fact that refugee camps are often forcibly located on marginal lands. Hence, these very real constraints hinder efforts by water and health professionals to systematically document and build on lessons learnt in order to improve services in these areas in subsequent refugee operations. It has also meant that all the available time and resources are needed simply keeping water supply and sanitation control mechanisms functioning and so the need for research is overlooked. In addition, statements such as 'millions of refugees throughout the world receive between 7 and 15 L/p/d' (Roberts 1998) have been difficult to comment on as, up to now, an overview on water and sanitation provision in global refugee operations has been lacking. This paper aims to build on recent monitoring initiatives by the United Nations High Commissioner for Refugees (UNHCR) to outline the current global water and sanitation situation in refugee camps. This also allows an identification of areas where knowledge gaps still exist and how these can be filled in order to allow targeted improvements to be made for public health benefit in refugee camps.
Two surveys at the refugee household level were used to complement and confirm the data gathered from this global exercise. Hence, this mandate consists of assuring their human and protection rights, access to survival needs, physical protection and also their health, well-being and dignity.
In relation to this strong protection mandate of UNHCR, it is also worth highlighting that though access to water is a basic human right there have been many documented examples of inadequate water and sanitation provision in refugee camps in Uganda, Chad, Kenya, DRC and many other countries (Shrestha & Cronin 2006) . This poor provision is continuing today and is evident in IDP (internally displaced persons) camps also, such as in Darfur (Sherlock 2006) .
The importance of strong coordinated water, sanitation and hygiene promotion interventions are well known. Uddin Khan and Shahidullah (1982) documented that in one refugee camp in Bangladesh where sanitation facilities had been provided the cholera rate was 1.6 per 1,000, whereas in the two camps without facilities the rates were 4.0 and 4.3 per 1,000. However, cholera was not totally eliminated, even in the one camp with sanitation facilities, highlighting the importance of hygiene promotion and tackling other risk factors when combatting cholera. In the case of the 1994 Rwandan crisis more than one million Rwandans fled the genocide in their country to the neighboring DRC and where up to 60,000 died from a vicious cycle of water shortage and, inevitably, cholera (UNHCR 2003) . The initial average crude mortality rate was 20 to 35/10,000/day and was associated with explosive epidemics of diarrhoeal disease caused by Vibrio cholerae 01 and Shigella dysenteriae type 1. The interventions implemented consisted of low-technology but effective measures including bucket chlorination at untreated water sources, designated defecation areas, active case-finding through community outreach and oral rehydration and these measures were associated with a steep decline in death rates (to 5 to 8/10,000/day) by the second month of the crisis. However, four weeks after the Rwandan influx of refugees, global acute malnutrition (GAM) rates among children under 5 year olds ranged between 18 and 23% and those most at risk were children with a recent history of dysentery and those in households headed by women (Goma Epidemiology Group 1995) . This helps to underline the interactions between water and sanitation provision, health, nutrition and social factors. It was concluded for that particular crisis that the prevention of high mortality due to diarrhoeal disease epidemics in displaced populations relies primarily on the prompt provision of adequate quantities of disinfected water, basic sanitation, community outreach, and effective case management of ill patients. This is the basic message also conveyed in the main aid agencies' emergency response guidelines (MSF 1997; UNHCR 2000; UNICEF 2005a) . Strong hygiene promotion is needed to maximise and sustain the benefits of these interventions and findings that hygiene behaviour changes have persisted for years after the hygiene promotion occurred indicates that this can be a very costeffective health intervention (Cairncross et al. 2005) .
There are few studies documenting the effects of insufficient water quantity on refugees. Roberts (1998) describes a study involving a group of Mozambican refugee households where faecal-oral diseases were the main cause of death. The households there were divided into the groupings of ,15, 16-20, 21-30 and .30 litres/person/day (L/p/d) and found a steady association between consuming more water and experiencing less diarrhoea among children and among all age groups combined; households consuming 10 to 15 L/p/d experienced 2.5 times more diarrhoea than those that consumed more than 30 litres. In practice, there is little information overall on the realities of water distribution across refugee camps once it leaves the taps, although water quality studies suggest the importance of extending protection measures to the household level (Clasen & Bastable 2003) . Another area where more information is needed is on which coping mechanisms refugees must put in place to overcome any such distribution inequalities and how they are impacted by poor distribution system performance with frequent breakdowns in supply.
Emergencies, like the Rwandan crisis do not, however, account for the majority of UNHCR refugee operations.
Protracted camps in the 'care and maintenance' phase are much more common and ensuring adequate water of sufficient quality in a sustained manner is a constant challenge. Water and sanitation provision in these settings has many more functions than solely health-related. This means, in practical terms, that † There is adequate and equitable distribution of water so that it does not become a source of power which can be abused for sexual or commercial exploitation. † Proper layout and design of water points is important to ensure safe access and to minimise the potential for genderbased violence and minimize conflict at water points. † The provision of appropriate (e.g. Roberts et al. 2001 ) and sufficient water containers to ensure proper water storage. † Access and distance to the collection point is also important as it affects the amount of energy expenditure spent on this task and time; long distances transporting water mean substantial amounts of refugees' precious calories go on this task alone (Shrestha & Cronin 2006) . † There is sufficient water for livelihood enterprises and other income-generating activities such as agriculture, livestock etc. † Aspects of sanitation and hygiene promotion must be organised so as to maximise opportunities for refugee dignity and well-being.
However, there are also provision problems in these Table 1) .
Examination of these standards and indicators must be done in an integrated manner and this paper attempts this by first of all describing the current situation and documenting the present gaps in provision in the key inter-related sectors of water, sanitation, health and nutrition in refugee camps.
Where standards are not currently being met, or where there is insufficient information, the consequences are analysed and documented as this can lead to the identification of priority areas for improvement. These identified areas can then be built on in order to plan effective solutions that enable operations to meet the required standards. If the benefits of integrated interventions in these sectors can be identified in certain settings, then such improvements could be used as best practice to improve water and sanitation services across all of UNHCR's camps. 
RESULTS

Water and sanitation provision in UNHCR refugee operations (2003 to 2005) as indicated by the Standards and
Indicators initiative, are summarised in Tables 2 and 3 .
These tables demonstrate that while the overall median and average values for water supply and median values for latrine coverage across UNHCR refugee operations are better than the UNHCR standards (Table 1) , there are still large numbers of camps where the average water supply is inadequate and there are not enough latrines for the population. In fact, the numbers of camps with less than It is important to note that Figure 3 demonstrates not only that typically higher levels of morbidity of one infectious agent, linked to the water and sanitation sector, are also reflected across other infectious agents but underlines the importance that general environmental conditions (e.g.
poor sanitation leading to stagnant water) have on health in refugee camp settings.
In addition to difficult environmental conditions, insecurity and insufficient resources are other factors which influence morbidity and mortality for both refugee and local communities. This is compounded by loss of health staff, damage to infrastructure and poor co-ordination (Connolly et al. 2004) . To demonstrate the importance of the surrounding setting and environmental factors, Under 5 year old mortality data from UNHCR records for The results from the two household survey results (Table 4) There are many similarities across the camps with the same median household size (6), over 60% of respondents in both surveys were women and they, along with their children, are charged with water collection in the vast majority of cases (in fact, adult males are solely responsible for water collection in 11% or less in both camps) and this has negative impacts on child education in both camps (mainly arriving late and failing to do homework). Monthly or more frequent interruptions in water availability are reported in 54% and 79% of the west and east African camps respectively with the main coping strategies in both camps being reported as using less water (bathing is where most economise on), buying or borrowing water or going further in search of water, the latter increasing the risk of attack. Disputes at water points are also commonly reported.
Sanitation access is very poor in the West African camp (11%) and much of the water supply is from unprotected sources. Hygiene is certainly better in the East African camp as higher proportions of respondents there had access to hygiene training and refuse disposal points were closer to houses.
Despite this, the diarrhoea incidence reported in the East African camp was only marginally higher (17% as cases of watery diarrhoea in .5 years age group and 1.5 times the baseline average for that time period for malaria cases.
Therefore, the HIS will also facilitate quicker intervention responses following more prompt recognition of increases in morbidity levels and standardised case definitions.
Issues in spatial differences in access to services across camps cannot be dealt with by single annual average indicators and so this is why detailed household surveys were employed so as to gain more information. There is a need to reinforce existing monitoring to pick this up as unequal distribution of food, water, non-food items etc. is a reality in most refugee camps. Such inequalities can be due to the location of the water points, breakage or vandalism of taps, control/influence systems in operation in the camp or lack of storage facilities in the home and is a serious issue due to the importance of water quantities to health. An evaluation of a cholera outbreak in Kakuma refugee camp, Kenya, in April/May 2005 (Cronin 2005) found that a major contributing factor was inequality in water distribution within the camp (Table 6 ) while the coping mechanisms put in place was to take water from unprotected sources. In areas with high attack rates, average per capita water consumption was found to be ,11 litres/person/day while the camp average was approximately 16 litres/person/ day (Cronin 2005) . Of course, other factors were also found (by Schultz 2006) to increase transmission risk, such as sharing a latrine with three or more households (i.e. over ,20 people). Interestingly, in the two camp household surveys, households reporting a case of diarrhoea within the past 24 hours collect 26% less water on average than those that did not report any diarrhoea cases (Table 5) . Many examples of poor water and sanitation provision can be linked with refugees having rural or nomadic backgrounds and the fact that they may not be used to living in camps with their associated higher population densities. These settings demand higher levels of personal, domestic and communal hygiene to offset the increased opportunities for transmission of communicable diseases. The lack of awareness on the need for using more water for hygiene is undoubtedly an important factor but there is also, as Roberts (1998) states, 'a profound need for research to quantify the association between water availability and human suffering'. Likewise, temporal variations in water supply (linked to dry or wet season fluctuations) or sanitation (due to flooding of latrines or structural damage) cannot be deciphered using single average annual values.
Hence, while the work of this paper deals principally with large numbers of cases and populations and, therefore, the focus is an overview/situational analysis rather than a controlled scientific study which can exactly quantify the influences of the various variables, the camp surveys have
given insights into what sub-standard provision of water and sanitation means to refugee dignity and also the need for detailed monitoring tools to highlight these issues.
Linkages across the sectors
The links between the quality of water and sanitation Challenges in the water and sanitation sector
Decades after WHO and UNHCR first introduced guidelines and standards on water and sanitation service provision for the humanitarian community, and several years after the concerted drive by the Sphere project to advocate for such standards, the humanitarian community is still struggling to fully meet the minimum emergency standards for water and sanitation provision for displaced persons. All agency coping mechanisms used by refugees to procure these items.
Opportunities
Dealing with the water, sanitation, health and nutrition sectors in isolation will not maximize the potential overall benefits, and may even hinder progress in the other sectors (UNHCR 2006c).
In order to reach a consensus on priority strategies for food, how gaps in poor water and sanitation were affecting refugee wellbeing and health; for instance, children collecting water has adverse affects on their education while in both camp surveys households reporting a case of diarrhoea within the past 24 hours collect 26% less water on average than those who did not report any diarrhoea cases.Concrete actions steps are required and these include: † Integrated approaches must be better planned and implemented to tackle short-comings across all of these vital sectors and should also consider longer-term issues such as, sufficient water for agriculture, food security, access to livelihoods etc. † These interventions must aim to improve service provision to over and above the prescribed minimum standards in the water, sanitation, health and nutrition sectors but this will also require increased and sustained resources. † Further and more detailed research at field level is vital to gain an improved understanding on the impact of insufficient water and sanitation on refugees and for the resulting findings to be shared with donors and resource managers. Coupled with this strengthening of monitoring initiatives is also required. † Continued improvement and expansion of the Health Information System to standardise and strengthen data collection and analysis across refugee operations. This will also strengthen cooperation between all actors working in these difficult settings. † In acute emergencies there is a special need to provide as much water as possible in the early critical phase though practicalities dictate that this is not always possible. † The plight of refugees in protracted situations must continue to be highlighted.
